Efficient transformation of wheat by using a mutated rice acetolactate synthase gene as a selectable marker.
Acetolactate synthase (ALS) is a target enzyme for many herbicides, including sulfonylurea and imidazolinone. We investigated the usefulness of a mutated ALS gene of rice, which had double point mutations and encoded an herbicide-resistant form of the enzyme, as a selectable marker for wheat transformation. After the genomic DNA fragment from rice containing the mutated ALS gene was introduced into immature embryos by means of particle bombardment, transgenic plants were efficiently selected with the herbicide bispyribac sodium (BS). Southern blot analysis confirmed that transgenic plants had one to more than ten copies of the transgene in their chromosomes. Adjustment of the BS concentration combined with repeated selection effectively prevented nontransgenic plants from escaping herbicide selection. Measurement of ALS activity indicated that transgenic plants produced an herbicide-resistant form of ALS and therefore had acquired the resistance to BS. This report is the first to describe a selection system for wheat transformation that uses a selectable marker gene of plant origin.